Study objectives: Twenty years ago, we reported on a very high prevalence of pleural calcifications (PCs) and malignant mesothelioma among inhabitants of Metsovo, in northwestern Greece. It was shown that both abnormalities were related to asbestos exposure from a whitewash containing tremolite. The fading use of this material has resulted in a decreased incidence of mesothelioma (one third of the original incidence). The aim of the present study was to examine whether PCs among Metsovites has followed a similar trend. 
A n epidemiologic investigation performed in the Metsovo area of northwestern Greece (population around 5,000) 20 years ago revealed that more than half of the adult population presented with pleural calcifications (PCs). 1,2 Soon after (from 1981 to 1985), in the same area a mesothelioma "epidemic" was observed (ie, an incidence 300-fold higher than expected). 3 Both phenomena were attributed to "luto," a whitewash containing tremolite, that was used by practically all Metsovites from 1940 to 1950 and was gradually abandoned. 4 In 1950, it was still used by 88% of the population, in 1960 by 68%, in 1970 its use had dropped to 37%, and in 1980 to 15%. 5 Now its use has been completely substituted for by modern materials. The incidence of mesothelioma in the area of Metsovo, following the fading use of luto, has dropped between 1985 to 1994 to one third of the original incidence. 6 It is well-established that both mesothelioma and PCs are the result of exposure to asbestos (eg, tremolite) and other asbestiform fibers like erionite. 7, 8 Silica, talc, mica, and other minerals also may cause PCs, but this may be due to contamination from asbestos. 9, 10 Therefore, it would be particularly interesting to examine the evolution of PC prevalence in the Metsovo area 20 years after the first epidemiologic investigation. The results of this study in parallel with the already established decrease of mesothelioma incidence would further elucidate the impact of the nonoccupational use of asbestos on the respiratory system.
Materials and Methods

Study Design
Three hundred seven chest roentgenograms (CXRs) were collected from the records (from 1998 to 2002) of Metsovo Health Center, "G. Hadjikosta" General Hospital, and Ioannina University Hospital. These CXRs belonged to inhabitants of the four villages (ie, Metsovo, Milea, Anilio, and Votonossi) where PCs were first observed from 1978 to 1982. 1, 2 As was done in the previous study, patients were classified into five age interval groups (Table 1) .
CXR Evaluation
All CXRs were carefully evaluated for the presence of PCs (Fig  1) by two of us (C.M-S. and S.H.C.), independently and then in joint session. In order to have results that were comparable with those from 1980, only posteroanterior CXRs were evaluated. The prevalence of PCs was calculated as the percentage of the total number of examined CXRs for each group (Table 1) .
Statistical Analysis
The 2 test was applied in order to examine the difference in the overall prevalence of PCs between the two studies (ie, from 1978 to 1982 and from 1998 to 2002). The significance of PC prevalence between men and women in the present study also was examined with the 2 test. The 2 test for multiple outcomes was used in order to examine the significance of differences in PCs between the two periods (ie, 1978 to 1982 and from 1998 to 2002) at the same age intervals as well as between males and females in the present study. A Bonferroni correction was used in order to define the source of significance. The level of significance was set at 95% (ie, p Ͻ 0.05).
Results
Of the 307 CXRs examined, the evaluation of the two readers differed on 11 occasions (11 of 307 CXRs; 3.6%). In all 11 cases, a consensus was reached in the joint session. The prevalence of PCs in Metsovites from 1978 to 1982 and from 1998 to 2002 according to age group is presented in Table 1 , and is graphically depicted in Figure 2 . The percentage of PCs in each group according to sex is shown in Table 2 .
Most of the individuals examined (82.7%) came from Metsovo, which is the capital of the area. The same was true in the older study (78.9%).
PCs were slightly more frequent among men than women in all studied age groups, except for those individuals Ն 70 years of age. This difference was statistically significant only in the group of individuals 60 to 69 years of age (Table 2) . A similar male predominance in PCs was observed in our previous work.
Comparisons concerning the prevalence of PCs according to age group show that it was significantly lower in the present study for the age groups 30 to 39 years (p Ͻ 0.001), 40 to 49 years (p Ͻ 0.01), and 50 to 59 years (p Ͻ 0.01). The corresponding differences for the older groups (ie, those 60 to 69 and Ն 70 years) were not significant (p Ͼ 0.05). The youngest person with PCs in the present study was 42 years old vs 29 years old during the study from 1978 to 1982. It should be highlighted that no PCs were observed in the group that 30 to 39 years old in the present study, while in the former study 6 of 21 Metsovites of the same age had PCs. The overall prevalence of PCs, although lower now, is not significantly different from that of 1978 to 1982 (178 of 307 persons [58.0%] vs 129 of 214 persons [60.3%], respectively; p Ͼ 0.05). Nevertheless, in the old study most individuals (63.1%) were Ͻ 60 years old, while in the present study that age group constitutes the minority (63.1% vs 32.65, respectively; p Ͻ 0.001).
Discussion
Pleural plaques are the most common manifestation of asbestos exposure. [7] [8] [9] [10] [11] They are often calcified and are thus easier seen on CXRs, even those of poor quality. 12, 13 The surprisingly high prevalence of calcified pleural plaques was the striking finding that led us to discover the asbestos exposure of Metsovites 20 years ago. 1, 2 CXRs were the only available screening test then, and not all of them were of good quality. Therefore, we could refer with certainty only to calcified plaques, and not to simple pleural plaques. As a consequence, the presence of PCs was used thereafter as the hallmark of asbestos exposure in this population, and this is what we used in the new epidemiologic research in the area involving the general population. Therefore, we used the only available alternative, the evaluation of CXRs from the records of the Metsovo Health Center and the two Hospitals in Ioannina. We think that, despite this obligatory difference in the design, comparisons between the two studies are not unsuitable. There is no relation between bilateral scattered PCs, like those we have seen in individuals in Metsovo, and any disease entity, other than exposure to asbestos. Since we have attributed PCs to asbestos exposure, their presence is no longer a cause for hospitalization, and thus no patient in the present study was admitted to the hospital because of PCs. Furthermore, if such PCs are related to any other unknown disease, then the population of the present study would have an additional reason to present with PCs. Therefore, if anything, the present study would underestimate than overestimate the decrease in PCs prevalence among Metsovites.
In the earlier work, we had already suggested that Metsovites were exposed to asbestos since birth. The presence of PCs in young persons (one 29 years old, and six in the age group 30 to 39 year) was the indirect evidence of their early exposure to asbestos. According to Hillerdal, 7 in areas where the population is exposed from birth, the first pleural changes will appear after the age of 30 years, and the prevalence then increases with age.
Given the documented increase of PC prevalence with age, a comparison between the two populations in terms of total numbers is not appropriate. The percentage of Metsovites Ͼ 60 years of age in the present study is much higher than that in the previous one (67.4% vs 36.9%, respectively; p Ͻ 0.001). Therefore, comparisons are meaningful only between groups of the same age, and they offer interesting results.
The youngest age group in the present study (30 to 39 year of age) has null prevalence of PCs. They were born between 1960 and 1969, when luto was being used by only around half of the population, and for only a few additional years, since 10 years later its use had practically stopped. On the contrary, 28.6% of persons in the same age group in the previous study had PCs. They were heavily exposed, as they were born between 1940 and 1949, when luto was used in most households, and its use continued for 3 or 4 more decades.
The middle age groups of the present study (ie, 40 to 49 years and 50 to 59 years) are rather mixed groups regarding asbestos exposure. They were born between 1940 and 1959, when the decline in luto use had started. On the contrary, middle-aged Metsovites in the older study were born between 1920 and 1939, when luto was still used by all households. These facts also could explain the significant difference in the prevalence of PCs between the two studies in these age groups (current study, 22% and 27%, respectively; former study, 45% and 66%, respectively).
Finally, the almost identical prevalence of PCs in our older age groups (ie, 60 to 69 years and Ն 70 years) suggests that, for the development of PCs in Metsovites, the time since the first exposure or perhaps the fact that the exposure started from birth was possibly more important than the cumulative exposure to asbestos. This suggestion also is supported by our previous findings, which confirmed that asbestos bodies remained in the lungs of Metsovites even 4 or 5 decades after the end of the exposure to luto. 15, 16 The older groups in the two studies were exposed to asbestos practically since birth, but the cumulative exposure in the present study is roughly 20 years shorter. If the cumulative exposure was equally important, persons in the older groups of the present study should have a lower frequency of PCs.
The number of individuals examined from the other small villages in the Metsovo area is too small to make meaningful comparisons. On the contrary, the comparison of PCs between men and women is of some interest, since in both the present study and in the older one men predominate slightly. This is in agreement with the results of large epidemiologic studies 7 and a similar study by Baris et al 17 in a small Anatolian village that was environmentally exposed to tremolite. A larger study by Yazicioglou et al 18 in a different area of Turkey with the same exposure gave, however, only a marginal male predominance. These conflicting results make any attempt to explain this slight male predominance very difficult.
Our thesis is that the population of Metsovo had been exposed to tremolite from luto whitewash since childhood. There is no asbestos in the atmosphere and practically no asbestos in the soil of the area. 14 Metsovo is located outside the Pindos serpentine zone, and Metsovites were traveling to get the material from the neighboring hills inside the zone. 19 The exposure was associated with crashing the tremolite-containing material at home, resulting in a high fiber release with a concentration Ͼ 200 particles per cm 3 in home air. 14 Therefore, the exposure started immediately after birth.
The pattern of the decreasing prevalence of PCs incriminates luto further as the offending agent and, more specifically, breathing luto since childhood while crashing it into powder. Since the use of luto was practically abandoned after 1975 to 1980, and since there is no luto in the area around Metsovo, we believe that the exposure has ended. Therefore, the end of the mesothelioma epidemic is expected in a few decades, 6 and PCs seen on the CXRs of Metsovites born after 1975 to 1980 should show no PCs. Nevertheless, we will be able to state this with certainty only when Metsovites born from 1975 to 1980 are at least 30 years old, since that is the length of time that PCs need to appear. If Metsovites do not present with PCs (on chest CT scans) and asbestos fibers (found in BAL fluid), the final chapter of Metsovo lung will have been written. The evaluation of such a population will be possible between 2005 and 2010. This is when we hopefully will be able to report the end of this asbestos exposure epidemic in Metsovo.
